




最 適 切 断長 と動 作 分 析
岩 崎 正 美 **・ 石 原 聾i**
Fundamental Studies on the Mechanization of Baker's
Garhc Processing Work (I)*
Optilnum Cutting Length and Motion Analysis of the Conventional Method
Masami lvASAKI**and Akira lsHIHARA・*
Summary
For the purpose of the processing mechanization of Baker's garlic after harvest,
the relationship between optimuna cutting length and bulb diameter  during the
harvest stage was clarified by measuremcnts of bulb forms.  Permissible  cutting
length due tO Optimum cutting length, which depend on experience and the sense
of sight Of workers, was obtained.
Furtheremore, the efficiency and the accuracy of the conventional method  was
measured, and a motion analysis Of the processing work was made by an 3 mm film
editOr,
The results obtained in the experiments are sumlnarized as fol101vs.
1. The long diameter D llmml of Baker's garlic bulbs,which grow during the harvest
stage are at the range 12.2～30.2 mm.The short diameter Dslmml d?ided by i ml
are at the range O.46～1,00 and Ds/D l approaches to unity with the decreasc Of D l.
2. Optimum cutting length 10(Itlm)by the conventional processing work showed a
normal distributiOn.
3. The length between the ma?mun cutting length lmaxlmml and the minimum cutting
length ln?lmml is he permissible cuting lengh including the optimum cutung length 10.
4. As the permissible cutting range of the rOOt side lれけ is smaller than the
permissible cutting range of the leaf side lslmml, the mechanical positioning of
Baker's garlic is better if made by deciding where the cutting point should be
from the root side.
5. If the standard Of the cutting point of the rOOt side is decided by the point
of the stem, the mean range of the distance from the point of the stem to the
cutting point of the root side during the harvest stage is about 2.8-4.7 mm.
6. The mean valuc of the efficiency and the accuracy using he conventionallnehod
which is influenced by the experiential year and the age of the workers, is 53
bulbs/min and 91%each.
7. The efficiency of the conventional method measured by motiOn  analysis
increased with an increase in the number Of the processing bulbs per cycle from
l.O to 3.5.  The required time Of the working element 「B」increased from l,  to
l.4 second.  The relationship between the increase of efaciency and the decrease
of accuracy for the cutting wOrk was not recognized.
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Fig. 2. The relationship betlveen
during thc harvest stage.
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ある。したがって調製された球の良否は,視覚によ   40
る判断で経験的に行われている。一般には,根のつ   86
いた「IRつき」,葉部の長すぎる「角あり」および球   32
の肥大部近くを切断した「胴切り (切り過ぎ)」を好
ましくないとしている。実際には,これら「4R付き」   28
「角あり」および「胴切り」のほとんどは,厳密に   24
チェックされることなく市場に出荷されているのが  こ20
現状である。ここでは,それらを便宣上不合格球と   静
呼び,適切に調製された球を合格球として区別する。  と16
これらの不合格球と合格球の境界付近での判定はあ   12
いまいであり,なかでも「】同切り」の判断,すなわ   8
ち切り過ぎであるかどうかの判定は個人差が生じる。
このことは,最適と思われる切断長の前後に許容し   4
うる範囲すなわち合格球となる切断長の範囲が存在   o
することになる。
そこで,まず最適切断長 lo(mm)となるように調
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Fig.3. The relationship between Ds/D]and Dι.
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て lmax～lmin間が最適切断長 1。 (mm)を含む切
断許容範囲となる。いま調製作業の機械化を考える
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length for Dι and D。(1977).















































Table l. Forms and permissible cutting length(1978)
Date ?lay   25 June   5 June   13 June   20
ⅢCeasured
diameter DsDを DsDι DsDι DsDど
D,     Mean
(mm)  S.D.
Ds     Mean
(mm)  S.D.
lmax   Mean
(mm)  S.D.
1。        lvlcan
(mm)  S.D。
lmin   Mean
(mm)  S,D.
s        Mean
(mm)  S.D.
1″       Mean
(mm)  S.D.
ls       hIIean
(mm)  S.D.
α       Mcan
(deg) S.D.
R    Mcan
(mm)  S.D.
bι       ?lcan
(mm)  S.D.










































































































































































19.7     18.6
3.1   3.7
14.9      13.3
2.2     2.3
31.9     31.1
3.1   2.3
29.5     27.8
3.0     2.3
27.0     24.4
3.0     2.5
2.8   4.1
0.8     1.0
1.8     2.9
0.4     0.8
3.0     3.8
0.5     0.7
152       159
21       21
8        5
2           1
11.2     8.1
2,3     1.2
9,7     712
1.7     0.8
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port to fixed knife
Grasp the cut OfF bulbs
(TranspOrt ioaded tO
box′the cut Off bulbs)



















Decide the cutting point of
the rOOts side
「B」
Cut Off the Baker's
garlic
Release the rOOts at
the same time as cutoff
Grasp the bulbs







Cut the rOOts side
Decide the cutting point
at the leaves side
Release the leaves at the
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